I advocate the phrase 'Mask -LMA -Knife' as a memorable message for CICV management. As in the Vortex model, this prompts the operator to attempt both supraglottic airway and mask ventilation, then if unsuccessful to move on to surgical intervention. Prompting surgical cricothyroidotomy over cannula cricothyroidotomy is consistent with the 4th National Audit Project's finding of high failure rates for cannula cricothyroidotomy in adults.
The Vortex: striving for simplicity, context independence and teamwork in an airway cognitive tool
N. C. Chrimes
Melbourne, Australia E-mail: nicholas.chrimes@me.com Editor-I appreciate Dr Lown's concerns regarding the potential complexity of using a three-dimensional cognitive tool for difficult airway management. 1 I would like to take this opportunity to address these issues and expand on some of the thinking behind the way the Vortex 2 cognitive tool is presented.
While the Vortex does employ a supplementary three-dimensional representation to reinforce certain additional concepts, the cognitive tool itself uses a simple two-dimensional image for difficult airway management that, like the Mask-LMA-Knife phrase proposed by Dr Lown to follow a failed intubation attempt, reinforces the notion that there are only three ways to establish an airway non-surgically and that failure of an optimal attempt at each of these necessitates progression to an emergency surgical airway. The circular format of the Vortex provides the ability to approach the non-surgical airway options in any sequence, thus making the same tool applicable to any context in which airway management is undertaken. This is particularly important in anaesthesia, where most episodes of airway management are undertaken with the primary intention of placing a laryngeal mask airway (LMA). Cases such as that of Elaine Bromiley 3 highlight the fact that airway emergencies can arise in circumstances where the sequence of interventions recommended by conventional algorithms, which begin with an attempt at intubation, do not strictly apply. In addition, the Green Zone concept of the Vortex provides an important prompt to encourage team situational awareness of the opportunity for an 'airway timeout' whenever alveolar oxygen delivery has been restored. During this time, oxygen saturations can be optimised, resources assembled, and a plan made before reinstrumenting the airway. This may help arrest the momentum that often develops in difficult airway crises that can lead to repeated instrumentation of the airway with the potential to convert what had been a can ventilate, can't intubate situation into a can't ventilate, can't intubate situation. While Dr
Lown correctly identifies the ability of the Vortex to encourage forward movement towards an emergency surgical airway in the rare circumstances where this is required, the major emphasis of the Vortex Approach is on avoiding the need for surgical airway intervention through efficient implementation of optimal attempts at each of the three non-surgical airway techniques, facilitated by prompting with the five categories of optimisation strategies listed on the Vortex tool. Again, the Bromiley case, most commonly used as an example of when progression to emergency surgical airway was omitted, also illustrates the hazards of fixation on intubation rather than optimal attempts at the other non-surgical airway techniques. In that case, placement of an LMA was not possible initially due to excessive muscle tone preventing adequate mouth opening. Eventually an intubating LMA was successfully placed ( presumably made easier by the intervening administration of muscle relaxant), but only after Mrs Bromiley had already been exposed to a significant period of severe hypoxia. One can only speculate what the outcome might have been had the team been specifically prompted to address issues such as muscle tone in order to expedite achieving an optimal attempt at establishing alveolar oxygen delivery via an LMA. Dr Lown's understandable reservations are based on the potential for cognitive overload to preclude an individual's use of a more complex diagrammatic form of airway management tool in situations of extreme stress. Contrary to this, our anecdotal experience from participants trained to use the Vortex Approach in a simulated setting is that they find the visual nature of the tool improves its ease of recall under stress. Furthermore, both the name Vortex and the three-dimensional representation of the Vortex funnel appear to enhance appreciation of additional concepts, which are difficult to convey using a purely text-based tool. Such concepts include the relative safety and ability to pause implied by the horizontal Green Zone, the need to keep efficiently moving forward on the 'slippery slope' of the funnel, and the diminishing time and options remaining as non-surgical airway techniques are exhausted and the situation spirals further into the narrower regions of the funnel.
Perhaps one reason that our experience differs from Dr Lown's intuitive expectation is the Vortex Approach's emphasis on the participation of the whole team in managing an airway emergency. Training in the use of the Vortex Approach is undertaken in inter-professional groups. Thus, rather than placing the responsibility solely on an airway operator, who may not only be cognitively but also technically and emotionally overwhelmed, the Vortex uses a simple visual template to provide the team with a shared mental model that encourages them to collectively suggest rescue strategies in a structured manner. This may allow the team to perform more effectively than an individual clinician under stress. Whether these anecdotal observations will translate into improved management of airway crises remains to be seen. We are currently planning research to assess whether use of the Vortex Approach influences team performance during an airway crisis in a simulated setting.
As an aside, it is worth noting that the Vortex Approach does not specify whether an emergency surgical airway is undertaken by a cannula or scalpel technique. The NAP4 4 data on the relative success of these approaches needs to be interpreted with an understanding that a significant number of surgical airways performed via a the scalpel technique in the 4th National Audit Project were undertaken by surgeons in situations where some degree of oxygenation via non-surgical means was possible, allowing them to be performed in a more controlled fashion over a significant period of time. In contrast, most of the cannula techniques were undertaken by anaesthetists in the time-critical context of a true can't ventilate, can't intubate situation. These differences clearly introduce a significant bias into the likelihood of success with each technique.
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